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PURPOSE:To eliminate the possibility that a 
service-man and a user for replacing a unit 
contacts an electrically conducted part by 
mistake, by concealing an electrically 
conducting means into a device body of a 
partition wall, at the time of a state that a 
process unit has been detached from the 
device body side. 

CONSTITUTION:At the time of detaching a 
developing unit 2, an oscillating member 6 is 
turned by following a rotation of a supporting 
shaft 36, the developing unit 2 is pushed up in 
the diagonal upper direction along a guide 
groove 35, and the developing unit 2 is 
separated from a photosensitive drum 14. A 
pressure welding lever 40 follows it and turns 
by a prescribed angle, a rod- shaped advance 
and retreat member 56 is pressed, and a 
connector pin 52 and a unit side connector 
part 51 are separated. A turning plate 55 is 
fixed by both the pressure lever and the rod- 
shaped advance and retreat member 56. In 
this way, it is not feared at all that the turning 
plate 55 turns to a unit installing space B side 
by mistake, and the pin connector 52 is 
exposed to the outside. 
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Specification 

1. Title of the Invention 
Electronic photograph apparatus 

2. Claims 

1) An electronic photograph apparatus in which one or a plurality of process unit(s) for 
providing at least a part of electronic photograph process means is/are provided so as 
to be detachable from an apparatus body, comprising: 

a partition wall formed to face a space in which the unit is attached; 
conduction means provided at the partition wall at an apparatus body side so 
as to oscillate; and 

a window section having an opening at a position corresponding to that of the 
conduction means of the partition wall, 

wherein the electronic photograph apparatus is characterized in that, in 
conjunction with an operation involved with attachment of the process unit, the 
conduction means is oscillated via the opening window section toward the space in 
which the unit is attached so as to be connectable to a connector section at a unit side. 

2) The electronic photograph apparatus according to claim 1, characterized in a 
structure in which at least a plurality of prevention means are provided for preventing 
oscillation of the conduction means, the prevention means are sequentially linked with 
a plurality of operations involved with the attachment of the process unit to cancel the 
oscillation of the conduction means. 

3) The electronic photograph apparatus according to claim 1 or 2, characterized in a 
structure in which, the conduction means is provided, in conjunction with an operation 
for holding the unit for positioning the process unit at a predetermined position, to 
oscillate toward the space in which the unit is attached. 

3. Detailed Description of the Invention 
[Industrial Applicability] 

The present invention relates to a copier, a printer, a facsimile, and other 
electronic photograph apparatuses for performing an image forming by an 
electronic photograph process. More particularly, the present invention relates to an 
electronic photograph apparatus in which one or a plurality of process unit(s) s 
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constituting at least a part of the electronic photograph process means is/are detachably 
provided to the apparatus body. 
[Prior Art] 

Conventionally, in an electronic photograph apparatus (e.g., copier or printer), 
in order to provide the maintenance and the exchange of the components by a customer 
in an easier manner and in order to provide the development of a color image, 
electronic photograph process means (e.g., photoconductor drum, optical system, 
developing machine, transcription machine, cleaning member, neutralization machine, 
charge machine, and fixing apparatus) are designed to be partially or entirely unitized 
so that the unit can be detachably attached to the apparatus body. 

The process unit has therein electrical components for providing the electronic 
photograph process means (e.g., emission lamp); various types of circuit substrates 
(e.g., discharge circuit, development bias circuit); a service life detection mechanism 
for the various types of process means; and/or various types of electric control devices 
(e.g., toner remaining amount detection mechanism). Thus, these electrical 
components and/or control devices require a means for providing a power source 
thereto. 

Such a power source supply means includes, for example, the one provided by 
allowing a unit to include a dry cell or the like so that each unit has an independent 
closed circuit. However, such a structure has problems such as a large weight or an 
increased space in spite of the demand for reducing the space. Thus, a power source 
supply is generally provided to allow an apparatus body facing a process unit to have a 
connector pin and other electric connection members so that, when the unit is attached 
to the apparatus body, the connector section provided in the vicinity of the unit 
automatically has a contact with the connector pin, thereby allowing an external power 
source supplied in the apparatus to be supplied to the unit side. 
[Problem to be Solved by the Invention] 

However, such a structure causes an electrical continuity section provided at 
the apparatus body side (e.g., connector pin) to be always exposed to a space in which 
the unit is provided and which is opened to the exterior. This causes the electrical 
continuity section to be mistakenly contacted with a user while the unit is being 



3 



exchanged, which is not desirable from a safety viewpoint. 

With this background, known electronic photograph apparatuses have been 
provided with a safety mechanism by which the power source is turned OFF when the 
apparatus's front cover or the like is opened before the unit is detached or the unit is to 
be detached. However, such a structure for allowing every unit exchange to be linked 
with the shutoff of the power source causes a fixing roller or the like mounted at the 
apparatus body side to have a reduced temperature whenever the unit is exchanged, 
thus causing a problem in which the apparatus may not provide a copying or printing 
operation until the fixing roller reaches a predetermined temperature. 

In the field of a copier and a printer in particular, various apparatuses 
providing a color development have been suggested. However, this type of apparatus 
requires a development unit or a process unit including a development means to be 
frequently exchanged whenever another color is used, thus causing the above problem 
to be more serious. 

In view of such problems in the prior art, the present invention has an 
objective of providing an electronic photograph apparatus that can perfectly prevent a 
risk of causing a service man or a user responsible for the exchange of the unit to 
mistakenly have a contact with the conductive part. 

It is another objective of the present invention to provide an electronic 
photograph apparatus that can provide a copying or printing operation immediately 
after the unit exchange. 
[Means for Solving the Problems] 

In order to solve such technical problems, the present invention suggests a 
technical means requiring, as the essential conditions thereof, an electronic photograph 
apparatus in which one or a plurality of process unit(s) for providing at least a part of 
an electronic photograph process means is/are provided so as to be detachable from the 
apparatus body, comprising: 

(1) a partition wall formed to face a space in which the unit is attached; 

(2) a conduction means such as a connector pin and others provided at the 
partition wall at the apparatus body side so as to oscillate; and 

(3) a window section having an opening at the position corresponding to that 
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of the conduction means of the partition wall, 

(4) wherein the electronic photograph apparatus is structured such that, in 
conjunction with one or a plurality of operations involved with the attachment of the 
process unit, the conduction means is oscillated via the opening window section 
toward the space in which the unit is attached so as to be connectable to a connector 
section at the unit side. 

Although embodiments as later described will describe an example in which 
the present invention is applied as a conduction control means of a development unit, 
the present invention is not limited to this and can be applied to all process units 
provided by integrating one or a plurality of process means into a unit. 
[Operation] 

According to such a technical means, when a unit is detached from the 
apparatus body, a conduction means for supplying a power source to the unit (e.g., 
connector pin) is hidden in the apparatus body of a partition wall and thus is not 
positioned in a space in which the unit is provided and which is opened to the exterior. 
This can perfectly prevent a risk of causing a service man or a user responsible for the 
unit exchange to mistakenly have a contact with the conductive part. 

This eliminates the need as in the prior art for providing a safety mechanism 
through which the power is turned OFF when the unit is detached. This allows a 
copying or printing operation to be performed immediately after the unit exchange. 

Also, according to a favorable embodiment of the present invention, at least a 
plurality of prevention means are provided for preventing the oscillation of the 
conduction means. The prevention means are structured so as to be sequentially 
linked with a plurality of operations involved with the attachment of the process unit 
so that the prevention means cancels the prevention of the oscillation of the conduction 
means, thereby providing the use of a so-called double safety mechanism. 

This perfectly prevents the risk of causing the conduction means to be 
mistakenly oscillated toward the space in which the unit is attached to be exposed, thus 
providing a further improved safety. 

Furthermore, the conduction means is structured to, in conjunction with a unit 
holding operation for positioning and holding the process unit at a predetermined 
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position, be oscillated toward the space in which the unit is attached. This allows, 
without causing the conduction means to be mistakenly oscillated toward the space in 
which the unit is attached in the middle of the attachment operation, a consumer or the 
like to attach the unit without the risk of putting his or her hand into the space in which 
the unit is attached. When the attachment operation is completed, the conduction 
means being hidden is allowed to be oscillated toward the attachment space, thereby 
providing a further improved safety. 
[Embodiment] 

Hereinafter, a favorable embodiment of the present invention will be 
exemplarily described in detail with reference to the drawings. It is noted that size, 
material, shape, and the relative arrangement of the constituting components described 
in this embodiment are, unless otherwise specifically described, a mere exemplary 
explanation and do not intend to limit the range of this invention to only them. 

Figure 1 to Figure 5 illustrate a laser printer in which the present invention is 
applied to a conduction control mechanism of a development unit. 

As shown in Figure 2, the present apparatus is structured such that recording 
paper fed from a paper feeding cassette attached to a cassette inlet 9 is sent on a 
recording paper conveyance path formed in the apparatus while transcribing and fixing 
an image corresponding to the image inf ormi ng, after which an outlet 10 
opened to the upper face of the apparatus is allowed to discharge the paper on a tray or 
in a sorter (not shown). 

The present apparatus has, at the center of the front external wall, an openable 
and closable door 11. When the door 11 is opened, then a drum unit 1 that can be 
drawn and attached in the direction of a drum shaft 14a and a lever member 5 for 
fixing and releasing the drum unit 1 are exposed. In the drawing, the front external 
wall has, at the right part, a console panel 12 consisting of operation buttons and a 
display section. 

The apparatus has, at the upper face, an openable and closable cover body 13. 
When the cover body 13 is opened, then toner can be put into a development unit 2 and 
the development unit 2 can be detached and attached. 

Next, the positional relation between various process means and the 
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conduction control mechanism in the apparatus will be described based on Figure 1 A. 

As shown in Figure 1A, the drum unit 1 is composed of a photoconductor 
drum 14, a cleaning apparatus 15, a charge machine 16, and a frame 17 for integrally 
fixing or pivotally supporting them. The frame 17 has, at the upper right and upper 
left corners, rail guides 18 and 19. The rail guides 18 and 19 are used as a guide to 
allow the unit 1 along rails 7 and 8 provided between chassis 3 and 4 to be drawn and 
pushed in the direction of a drum shaft 14a, thereby allowing the unit 1 to be detached 
and to be attached to a predetermined position. 

The frame 17 has the center portion of the upper face that has a stepped shape 
and the stepped portion is provided as an opening 20, thereby allowing light from the 
neutralization lamp 21 to be introduced on the surface of the photoconductor drum 14. 

As shown in Figure 2, the frame 17 has, at the front end side, a substantially 
rectangular cover member 22 (a section shown by the thick imaginary line of Figure 
1A) that is provided in a fixed manner. The front cover member 22 has at the front 
face a handle section 23 for drawing the drum unit 1 in the forward direction and an 
elongated groove opening 24 provided at the side wall. When the lever member 5 has 
a turning operation, then the development unit 2 and the drum unit 1 can have a 
separating operation while allowing the lever member 5's tip end section to be engaged 
with the elongated groove opening 24, thereby allowing the drum unit 1 to be fixed 
(locked). 

On the other hand, the photoconductor drum 14 has at the upper part a light 
scanning unit 26 that is fixed at a predetermined position by a supporting wall 25 
fixedly provided between the front and rear chassis 3 and 4 at the apparatus body side. 
The photoconductor drum 14 also has at the lower part a transcription machine 27. 
The transcription machine 27 has at the inlet side a recording paper delivery guide 28 
and a resist roller 29 that are provided at predetermined positions of the apparatus body, 
respectively. 

The light scanning unit 26 and the delivery guide 28 have therebetween the 
photoconductor drum 14 the side of which has a space in the apparatus (in other words, 
the supporting wall 25 and the partition wall 50 provided between the chassis 3 and 4), 
thereby allowing a space B in which the unit is attached at the lower part of the cover 



7 



body 13 to have the development unit 2. 

The development unit 2 consists of: a development roller 30 for delivering 
thickness-controlled toner to a development position at the photoconductor drum 14; a 
development container 31; and a control circuit storage section 311 provided to be 
linked with the right end side of the top view of the development container 31. 

The development container 31 has at the front and rear wall faces a guide 
groove 35. The guide groove 35 has, at the corresponding position, guide pins 32 and 
33 in a projecting manner. The development container 31 has at the right end side the 
storage section 311 in which there are provided a connector section 51 provided along 
the partition wall 50; a circuit substrate (not shown) for providing a development bias 
and other various types of controls that is connected to the connector section 51; or the 
like. The wall face at the partition wall 50 corresponding to the connector section 51 
is provided as an opening 311a. The connector pin 52 as described later is inserted 
via the opening section 311a into the storage section 311 so as to have a contact with 
the connector section 51. 

On the other hand, the partition wall 50 facing the development container 31 
allows a portion 53 corresponding to the opening section 311a and a portion 54 
corresponding to a development container inclination section 31a provided at the lower 
part to be opened, respectively. As shown in Figure 4A and Figure 4B, a pressure 
contact lever 40 positioned at both sides of the front and rear walls of the development 
container 31 has at the corresponding position a through hole. The through hole 54 is 
inserted with a stick-like forward/backward member 56 that moves in forward and 
backward directions in accordance with the turning of a turning plate 55 as described 
later. 

The opposite side of the space B in which the unit is attached of the partition 
wall 50 (hereinafter referred to as apparatus body side) has a supporting plate 57 
orthogonal to the partition wall 50 in a fixed manner. The supporting plate 57 has at 
the lower side an opening window section. The opening window section has at the 
corresponding position a push lever 58 at the rear side of which a turning plate 55 is 
provided. The push lever 58 and the turning plate 55 are pivotally supported, 
respectively. 
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The push lever 58 is configured to have a substantially elbow shape centered 
at the supporting point around which the push lever 58 is turned. The push lever 58 is 
applied by the engagement spring 59 with an elastic force in the clockwise direction. 
The lower free end is elongated in an obliquely downward direction and the upper free 
end is elongated in a substantially perpendicular direction, which are provided so as to 
have a contact with the inclination face 31a of the development container 31 and the 
upper face of the turning plate 55, respectively. 

The turning plate 55 has a flat plate shape and the lower opening window 
section 54 has at the rear side the turning supporting point 55a. The turning plate 55 
is elongated from the turning supporting point 55a to a position corresponding to that 
of the upper opening window section 53. The upper end section has at the side of the 
partition wall 50 the connector pin 52. The engagement spring 60 provides an elastic 
force in the counter-clockwise direction so that the turning plate 55 always has a 
contact with the upper end of the push lever 58. The turning plate 55 is also 
elongated to reach the front wall of the development container 31 so that the turning 
plate 55 faces, as shown in Figure 4A, the rear end of the stick-like forward/backward 
member 56 that is inserted to the partition wall 50 so as to move in the 
forward/backward direction. 

Next, such a development unit will be described with regards to the 
attachment/detachment mechanism mainly based on Figure 3 to Figure 5. 

The chassis 3 and 4 facing the development unit 2 has, at the inner wall side, 
the guide plate 34 in a fixed manner in which the guide groove 35 having a concave 
shape is provided that can be engaged with the guide pins 32 and 33. The guide 
groove 35 is used as a guide for allowing the development unit 2 to be structured so as 
to be attached and detached. 

At the opposing side of the position facing the photoconductor drum 14, there 
is the development unit 2 that has at the lower space position the supporting shaft 36. 
The supporting shaft 36 is rotatably and pivotally provided between the chassis 3 and 4 
in parallel with the drum shaft 14a. One tip end section of the supporting shaft 36 is 
extruded to reach the exterior of the front chassis 3 and 4. 

The supporting shaft 36 is, at the neighborhood of the center, linked with the 
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rear end of a pair of oscillation members 6. The chassis 3 and 4 corresponding to the 
guide pins 32 and 33 have, at the neighborhood of the inner wall face, a pair of 
pressure contact levers 40 that are provided so as to turn and to have a circle shape. 
Furthermore, one tip end section of the supporting shaft 36 that is extruded to the 
exterior of the front chassis 3 is linked with the rear end of the link member 42 the 
other end of which is engaged via the pin shaft 43 with an arc-shaped elongated hole 
41 at the lever member 5 side, respectively. 

The pair of oscillation members 6's tip ends are elongated to the lower part of 
the development unit 2 at the side of the photoconductor drum 14. When the 
oscillation member 6 is turned in accordance with the rotation of the supporting shaft 
36, the development unit 2 is pushed up along the guide groove 35 in an obliquely 
upward direction (in other words, in the direction along which the development roller 
30 is separated from the photoconductor drum 14). 

The pair of pressure contact levers 40 are elongated along the wall face of the 
development container 31 in an obliquely upward direction. The center position is 
engaged via the pin 44 with one end of the click clack spring 45. The other end of the 
click clack spring 45 is engaged with the pin 46 that is extruded from the wall face of 
the development container 31. 

As shown in Figure 5, the link member 42 has, at the tip end side, the pin shaft 
43 that can be engaged with the arc-shaped elongated hole 41 of the lever member 5. 
The link member 42 is turned by a predetermined angle in accordance with the turning 
operation of the lever member 5 so that the turning can be transmitted to the supporting 
shaft 36. 

The lever member 5's tip end is elongated toward the elongated groove 
opening 24. The lever member 5 also has at the front face a projected grip section 48. 
The turning operation of the grip section 48 is used to allow the lever member 5 to be 
turned around the rotation shaft 5a. The rotation shaft 5a has, at the periphery thereof 
and from an obliquely upward position to the drum unit, the arc-shaped elongated hole 
41 that is extruded so as to have an increased radius and to have a curvature of 90°. 
As described above, the arc-shaped elongated hole 41 is linked via the pin shaft 43 
with the link member 42. 
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Next, the operation of such an embodiment will be described based on the 
procedure for attaching and detaching the development unit 2. 

First, when the development unit 2 or the drum unit 1 is detached, then the 
front door 11 is opened to subsequently hold the grip section 48 so that the lever 
member 5 is turned in the clockwise direction to a position shown by the imaginary 
line. Then, the engagement between the drum unit 1 and the lever member 5 is 
canceled to allow the link member 42 to be turned by a predetermined angle, thereby 
allowing the turning to be transmitted to the supporting shaft 36. 

Then, in accordance with the rotation of the supporting shaft 36, the 
oscillation member 6 is turned and the development unit 2 is pushed up in an obliquely 
upward direction along the guide groove 35 and is separated from the photoconductor 
drum 14. 

Furthermore, when the oscillation member 6 pushes up the development unit 2 
along the guide groove 35 and in an obliquely upward direction, then the pressure 
contact lever 40 having a pressure contact with the guide pin 32 is allowed to be 
rotated by a predetermined angle. The click clack spring 45 one end of which is 
engaged with the pressure contact lever 40 is also bent by a predetermined angle. 
This switches the direction along which the spring 45 applies an elastic force and 
allows the pressure contact lever 40 to be separated from the guide pin 32 so that the 
pressure contact lever 40 is turned and engaged to an upper and perpendicular position. 

When the pressure contact lever 40 is turned in the clockwise direction, then 
the stick-like forward/backward member 56 is pushed to move rearward as shown in 
Figure 4A. Then, the turning plate 55 having a pressure contact with the stick-like 
forward/backward member 56 is turned against the elastic force in the 
counter-clockwise direction, thereby allowing the connector pin 52 to be separated 
from the connector section 51 at the unit side. 

Thus, this status shuts off a power source supply from the connector pin 52 to 
the unit, separates the photoconductor drum 14 from the development roller 30, and 
cancels the pressure contact force of the pressure contact lever 40. This makes it 
possible to release the chassis 13 to detach, without damaging the photoconductor 
drum 14 or the like, the development unit 2 along the guide groove 35 in a safe and 
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simple manner. 

When the development unit 2 is detached, then the push lever 58 locked by the 
inclination face 31a of the development container 31 is turned in the clockwise 
direction by the elastic force of the engagement spring 59 to push the turning plate 55. 

Then, the turning plate 55 is thus fixed by both of the push lever 58 and the 
stick-like forward/backward member 56. This perfectly prevents a risk of causing the 
turning plate 55 to be mistakenly turned to the space B in which the unit is attached to 
cause the pin connector 52 to be exposed to the exterior. 

When the development unit 2 is attached again along the guide groove 35, 
then the development container 31 's inclination face 31a firstly pushes the push lever 
58 such that the push lever 58 is turned in the counter-clockwise direction against the 
elastic force by the engagement spring 59 and is separated from the turning plate 55. 

After the development unit 2 is attached, the lever member 5 is turned down 
toward the drum unit 1. This allows the drum unit l's elongated groove opening 24 
to be engaged with the lever member 5 to lock the drum unit 1 to allow the supporting 
shaft 36 to be turned in the counter-clockwise direction via the link member 42. In 
accordance with the turning of the supporting shaft 36, the oscillation member 6 is 
turned in the downward direction, the development unit 2 is slid along the guide 
groove 35, and the development roller 30 is positioned to a predetermined position 
facing the photoconductor drum 14. 

When the development unit 2 is slid in the downward direction, then the click 
clack spring 45 is bent to have a displacement to a predetermined angle, a direction 
along which the spring 45 applies an elastic force is changed, and the pressure contact 
lever 40 is turned toward the guide pin 32. This allows the development unit 2 to 
have a pressure contact via the guide pin 32 to use the elastic force by the spring 45 to 
position and hold the development unit 2. 

Furthermore, when the pressure contact lever 40 is turned in the 
counter-clockwise direction, then the turning plate 55 locked via the stick-like 
forward/backward member 56 is canceled. This allows the elastic force by the 
engagement spring 60 to turn the turning plate 55 in the counter-clockwise direction. 
As a result, the connector pin 52 is inserted via the opening window section 53 into the 
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storage section 311 to provide an electric contact with the unit-side connector section 
51, thereby providing a power source supply from the connector pin 52 to the unit. 
[Effects of the Invention] 

As described above, according to the present invention, the process unit being 
detached from the apparatus body allows the conduction means to be hidden in the 
partition wall's apparatus body. This can perfectly prevent a risk of causing a service 
man or a user responsible for the exchange of the unit to mistakenly have a contact 
with the conductive section. 

This eliminates the need as in the prior art to provide a safety mechanism for 
turning OFF the power source at the detachment of the unit. This allows a copying or 
printing operation to be performed immediately after the unit exchange. 

Also, according to the present invention, a design can be provided in which a 
so-called double safety mechanism is used and, when the apparatus according to the 
present invention is attached without causing a risk of causing a consumer or the like 
to put a hand into the space in which the unit is attached, the conduction means being 
hidden is oscillated toward the attachment space. This provides various remarkable 
effects (e.g., further improved safety). 
4. Brief Description of the Drawings 

Figure 1 to Figure 5 illustrate a laser printer in which the development unit's 
conduction control mechanism uses the present invention. 

Figure 1A is a front cross sectional view illustrating the positional relation 
between various process means and the conduction control mechanism when the 
development unit is attached. Figure IB is a front cross sectional view of a main part 
illustrating the positional relation of the conduction control mechanism when the 
development unit is detached. Figure 2 is a perspective view of the appearance 
illustrating the apparatus when the tray and the paper feeding cassette or the like are 
detached. Figure 3 is a top view mainly illustrating the positional relation of the 
development unit's attachment/detachment mechanism. Figure 4A and Figure 4B are 
a front view of the main part illustrating the positional relation of the safety 
mechanism seen from the front face of the development unit and a perspective view of 
the appearance. Figure 5 is a front view of the main part illustrating a means for 
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separating the development unit from the drum unit. 



Patent Applicant: Kyocera Corporation 
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